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Abstract

DNA has emerged as a promising material for the creation of novel functional nanostructures. Here we present DNA nanostructures capable of simultaneous detection of multiple microRNA [miRNA] targets which are identified as
promising disease biomarkers. Logic gates can be easily incorporated into our designs to test various combinations of mMIRNA targets. G-quadruplexes form when the specified target hybridizes with the probe, generating fluorescence

IN the presence of substrate. We endeavor to demonstrate intracellular synthesis, self-assembly and functioning of our nanostructures inside E. coli. Our constructs open up new possibilities in future research on DNA nanotechnologies
as diagnostic tools, and promote the applications of miRNA testing in clinical conditions.
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We generated the seqgquences of 5
oligonucleotides [O1 to O5 in the diagram above]
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G-gquadruplex [Gag) are tertiary structures

formed by seguences rich in guanine.

When Gg forms a complex with hemin, it exhibits peroxidase activity and functions
ike a DNAzyme. Its catalytic activity is utilized in many DNA nanostructures where a
colour change is produced by target-induced conformational change.

The ABTS assay is based on this system.
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A bar chart showing the Gqg formation of simplified beacon and the tetrahedron done under the same condition [(left]; a 12% polyacrylamide gel showing the displacement

petween DNA and RNA input, with output markers of DNA/RNA input + O5 [middle]; A graph showing the differences between the absorbance measured at 420nm at
15-minutes with different component added [right).
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The r_oligo’ region transcribes a product containing a non-coding
RNA [(ncRNA] and a HIV-Terminator-Binding Site [HTBS] that exhibit a &-hairpin structure. The HTBS serves as a terminator in this gene, where the HIV reverse
transcriptase (RT] binds. During reverse transcription, the binding of HIVRT initiates the elongation, aided by another RT murine leukemia reverse transcriptase
MLRT]. RNase H cleaves specifically the ncRNA-DNA linkages, leaving the desired ssDNA, attached to the HTBS on its 5 end, where RNase A breaks to release.
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We are also planning to incorporate the
concept of logic gates into the design
to increase specificity and to expand the
design’'s scope of diagnosing.

Of course, the final step we hope to achieve is to get the functional 3D nanostructure
synthesised in-vivo and apply to the diagnostic world.
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